The influence of the thyroid state, season and castration on the weight of the adrenals of the young male rabbit at different ages has been studied. Administration of thyroxine in doses about 30-50 % above the estimated rate of secretion of thyroxine for a period of 4 weeks resulted in a significant increase in the weight of the adrenals, while treatment with thiouracil caused a significant decrease in adrenal weight. Thyroxine, when injected in doses below or about equal to the estimated rate of thyroxine secretion, did not affect the weight of the adrenals. On the other hand, prolonged mild hyperthyroidism resulted in an insignificant decrease in the weight of the adrenals.
1935; Schmidt & Schmidt, 1938; Wallach & Reineke, 1949; Maqsood, 19506] . Administration of sulphonamides or thiouracil results in a decrease in the size of the adrenals in rats [Leblond & Hoff, 1944;  Williams, Weinglass, Bissell & Peters, 1944; Baumann & Marine, 1945;  Glock, 1945] and in mice [Maqsood, 19506] . Maqsood reported that high environmental temperature alone caused a significant decrease in the weight of the adrenals in the male mouse, probably due to a decrease in the secretion of thyroid hormone which occurred at that temperature, and that the decrease in the weight of the adrenals was checked to some extent by simultaneous administration of very small doses of thyroxine. On the other hand, exposure to cold is reported to increase adrenal and thyroid activities in some species of animal [Cannon, Querida, Britton & Bright, 1926; Ring, 1939] .
While considering the role of the thyroid in the sexual development of the young male rabbit, it was decided to study the effects of experimental stimulation or inhibition of the thyroid on the adrenals, because they appear to be intimately concerned in the various reproductive processes in the male. As both the summer season and castration cause a decrease in the rate of thyroxine secretion in the young male rabbits [Maqsood, 1950 ] , their effects on the adrenals were also studied. The influence of the thyroid state on body growth and sexual development in the growing male rabbit at different ages has already been described [Maqsood, 1954 a, [Maqsood, 1950a] . The basis of the method is as follows : synthesis of thyroxine by the thyroid gland is not prevented by the adminis¬ tration of thiouracil ; the resultant lowered level of thyroxine in the blood stimulates the secretion of thyrotrophin, which in turn causes thyroid enlargement. By injecting graded doses of L-thyroxine, the weight of the thyroid gland is reduced in the thiouracil-treated rabbits, and the reduction in general is proportional to the dose of thyroxine. Thus the establishment of a normal thyroxine-thyrotrophin equilibrium by the injection of thyroxine in the thiouracil-treated animals results in a thyroid weight equal to that of the control. The quantity of thyroxine required to bring about this result is considered to be an estimate of the normal rate of secretion of L-thyroxine by the thyroid gland.
Experimental procedure. Before the start of each experiment, the rabbits were numbered and weighed individually and then apportioned to the various experimental groups in such a way that the average body weights were practically similar in each group. In each experiment (Table 1, Expts. II-V) group 1 received the basic ration and group 2 the basic ration plus 0-1 % thiouracil. All other groups received the basic ration plus 0-1 % thiouracil and simultaneous injections of L-thyroxine in increasing doses for a period of 4 weeks.
In Expt. I the animals of group 1 were kept as controls ; each animal in group 2 was injected with 20 mg of thiouracil suspended in 2 ml. of distilled water, while the rabbits in groups 3-7 were simultaneously injected with 20 mg of thiouracil suspension and varying levels of thyroxine for a period of 2 weeks (see Table 1 ). (Table 2) were fed with thyroprotein (containing 0-75% L-thyroxine on bioassay) as 0-008, 0-006 and 0-004% of the ration from the 4th to 20th, 21st to 36th, and 37th to 40th week, respectively. The administration of thyroprotein in diminishing doses to the rabbits resulted in an increase in the weight of the adrenals, which was significant at the 5 % level (Table 2 ). This may, in part, be due to the fact that in growing animals the body needs comparatively higher levels of thyroid hormone than in older ones. Thus the rate of thyroxine secretion increases with advancing age, but decreases when calculated per unit body weight in the growing male rabbit [Maqsood, 1950 (Table 3) . Effect of castration. The average weights of the adrenals of male rabbits, castrated at the age of 8 weeks and killed at 12 weeks, did not differ significantly from those of intact controls. In similar animals killed at 32 weeks castration resulted in a highly significant increase in the weight of the adrenals, compared with the controls (Table 4) .
DISCUSSION
The results of the present experiments show that the size of the adrenals in the male rabbit is influenced by the level and duration of thyroid stimulation or inhibition. Administration of thyroxine and thyroprotein in doses less than, or about equal to, the estimated secretion rate of thyroxine did not affect the weight of the adrenals because the exogenous thyroxine simply prevented the production of an equivalent amount of the hormone by the thyroid, caused by a corresponding decrease in the output of thyrotrophic hormone by the anterior pituitary. The final level of thyroxine in the blood remained the same. Thyroid stimulation within the physiological limits resulted in a significant increase in the weight of the adrenals. Thyroidectomy or treatment with thiouracil resulted in a significant decrease in the weights of the adrenals of the treated rabbits, and the level of significance varied with the duration of the treatment period. The weights of the adrenals of the thiouracil-treated rabbits of different ages varied with the amount of thyroxine injected, i.e. the higher the dose of thyroxine, the less the depressing effect of thiouracil on the weight of the adrenals.
Lowenstein & Zwemer [1942] stated that the cortical hypertrophy produced by administration of thyroid substances could be expressed by an increase in the functional activities of the adrenals. Wallach & Reineke [1949] reported that the adrenals of a hyperthyroid rat were in a state of hyper-secretion, as they observed that 10-20 dog units of cortical hormone (Eschatin) were required daily to bring the pituitary-adrenal mechanism back into normal balance. Rosen & Marine [1939] reported that thyroidectomy inhibited the response of the adrenal cortex even to injections of pituitary extract, while Deane & Greep [1947] attributed the decrease in size of the zona fasciculata in hypothyroid rats to a lowered output of adreno¬ corticotrophic hormone and the increase in size to an increased output of ACTH in hyperthyroidism. It appears that thyroid stimulation within the physiological range increases the functional activities of the adrenals.
Castration in the immature rabbit did not affect the adrenals after a period of 4 weeks, but after 24 weeks it resulted in a significant increase in the weight of the adrenals. It appears that the stage of maturity is an important factor, as far as the effects of castration on the adrenals are concerned.
Hall & Korenchevsky [1937] reported that castration causes hypertrophy of the adrenals (zona fasciculata) in the male rat. The decrease in the weight of the adrenals during the summer months might have been due to the decreased thyroxine secre¬ tion rate which evidently occurred as a result of high summer temperature [Maqsood, 1950 a]. Mills [1928] observed that exposure to a hot moist climate decreases adrenal activity and may lead to adrenal insufficiency in some species of animals.
It may be of some interest to mention here that development of the testes of the young rabbit in these experiments, as judged either by weight or histology, was depressed in hypothyroid conditions. On the other hand, the administration of thyroxine and thyroprotein about 30-50 % above the estimated secretion rates of thyroxine results in stimulation of the sex organs [Maqsood, 1951] . Maqsood & Reineke [1950] reported somewhat similar effects of thyroidal stimulation or inhibition on the testes and seminal vesicles of the young male mouse. Burger [1938] reported that changes in the adrenal cortex can be correlated with the spermatogenic cycle in the male starling (Sturnus vulgaris). Leonard [1944] and Azizine, Simpson & Evans [1950] observed that androgens tend to prevent atrophy of the adrenal cortex in the hypophysectomized rat. Azizine et al. [1950] state that the effect of the male sex hormone on the adrenals does not seem to be mediated through the pituitary or the gonads. The results of the present experiment were similar to the effects of thyroid stimulation or inhibition on the adrenals, indicating that there may exist an interrelationship between the thyroid, adrenals and gonads.
